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. SUMVARY

The National Institute for Occupational Safety and Health (NI OSH
cont act ed b% an enpl oyee at the Collins Road Station of the U S
Service (USPS) in Lansing, M chigan on Novenber 14, 1991. The
enpl oyee, a letter carrier for the USPS, was concerned about the
at his work station froman automated Smal|l Parcel and Bundl e So
(SPABS) that had been | ocated adjacent to the letter carriers' s
cages apprOX|nateIY two years ago. The enployees in the sorting
view t he additional noise fromthe SPABS as a source of nental s
The USPS purchased a 30-foot x 8-foot canvas curtain in February
and hung 1t near the ceiling between the sorting area and the SP
an attenpt to control the noise.

An investigator from NI OSH conduct ed noi se surveys at the Collin
| ocati on on Decenber 17-18, 1991, and January 21, 1992, to docum
noi se exposures experienced by enployees in the letter sorting a
SPABS areas. Personal noise dosinmetry was conducted on letter c
in the sorting area and on postal clerks and nmail handlers serv
the SPABS. Additionally, octave-band anal yses were carried out
these areas with an integrating, precision sound |evel neter

The enploree noi se exposures were found to range between 70 and

80 decl bel s on an A-weighting scale [dB(A)], val ues which are be
exposure | evels associated with hearing | oss. The pattern seen

enpl oyees' noi se exposures was vari abl e throughout the work day.
area octave band neasurenments reveal ed that a warning signal on

SPABS enitted noise levels up to 103 dB(A), a value 30-40 dB(A)

t han Ehe anbi ent noise levels measured in the area while the SPA
operating.

Al t hough no noise | evels were neasured that exceed current
eval uation criteria for noi se exposure and occupati onal hear

| oss, the letter carriers do perceive that the noise emtted
the SPABS is stressful and interferes with their work. The
noi se fromthe automated sorting machi ne measured by the NI OS
i nvestigator is clearly audible above the anmbient noise in th
letter sorting area, with the stop/start warning device being
much | ouder than background noi ses. The type of noise emtte
by the warning device, nmeasured in the evaluation, neets
several researchers' definition of noise as an occuPationa
stressor because of its unpredictability and |lack o
controllability. Therefore, recomendations are nade to redu
the noise in the SPABS and |etter sorting areas. However
there are no current evaluation criteria to cite specific no
| evel s that nmust be reached in order to elimnate the non-
auditory effects of the noise exposure.

KEYWORDS: SIC 4311 (United States Postal Service), noise, auton
sorting machines, letter carriers.
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| NTRODUCTI ON

On Novenber 14, 1991, enployee representatives fromthe U S. Pos
Service (USPS) in Lansing, chi gan, requested that the Nati onal
I nstitute for Occupational Safety and Health (NI OSH) conduct a H
Hazard Eval uation (HHE) at the Collins Road facility of the USPS
Enpl oyees were concerned about the noise from an automted Small
and Bundl e Sorter (SPABS) that had been installed approxinateIY

years ago in a location adjacent to the sorting cages used by le
carriers to sort the mail for their daiIY route. The enpl oyees

that they were concerned about the nental stress created by the

addi ti onal noise fromthe SPABS and how it m ght affect their he
after years of exposure to the noise. An evaluation of a canvas
curtain which was installed as a noise control was al so requeste
t he enpl oyees.

A noi se survey was conducted by a NI OSH i nvesti gator on Decenber
1991, to docunent enpl oyees' noise exposures in the area of the

cages and the SPABS. However, because the |arge volume of First
mai | for the holiday period reduced the volune of bulk mail (2nd
3rd Class mail) at the facilit¥, t he SPABS operated for only a p
of the work shift on the day of the noise survey. It was decide
a return visit was necessary during January when the vol une of m
sorted by the SPABS would be nore representative of typical cond
A second survey was conducted on January 21, 1992, a day when th
was operational for the entire tinme that the letter carriers wer
their sorting cages. An interimletter reporting the results of
first noise survey was sent to union and nmanagenent representati
January 14, 1992.

BACKGROUND

The Collins Road location of the USPS is a general mail facility
sorts and delivers mail to Lansing, Mchigan residents and sorts
for smaller post offices in the Lansing area. A new SPABS nmachi
| ocated in the facilitr adjacent to the area where letter carrie
the mail for their daily routes. The carriers reported that the
i mredi ately noticed disconfort in their working environment fromn
addi ti onal noi se ﬁroduced by the SPABS. The letter carriers con
were brought to the attention of USPS management through the un
ri evance mechanism The union was told that the noise |evels f
PABS di d not exceed the Departnent of Labor's Occupational Safe
Heal th Adm ni stration (OSHA) noise regulation and therefore ther
no reasonable grounds to determ ne that a hazard existed in the
Conti nued concern by the letter carriers resulted in a 30-foot x
canvas curtain being purchased in February 1990. The curtain, w
was bought wi thout specifying any noi se attenuation properties,
hung between the carrier sorting cages and the SPABS. The | ocat
where it was hung all owed for openings above and below the curta
as not to hanper air flow or circulation in the area. In June 1
letter carriers were told that managenment would furnish ear plug
carriers who still had problens fromthe noise emtted by the SP
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The USPS Regi onal Safety Engi neer was brought into the Lansing f
in Novenmber 1991, to make noi se measurenments in the area. He fo
that the area noise |evels around the SPABS ranged from 82 to 89
deci bel s on the A-weighting scale [dB(A)]. Noise levels near th
carrier sorting cages ranged from /70 to 71 dB(A). During the no
survey, the stop/start alarns were identified as a potential pro
Six inches of cellular foam packing material was placed over the
speakers of the alarmto reduce the anmount of noise emtted by t
alarms. Area neasurenents nade with the foamin place were foun
from 75-77 dB(A), a reduction of 5 to 12 decibels. The Lansing

Specialist was directed to locate foamwi th the proper acoustica
attenuation characteristics and place it on all four sides of ea
the three alarms on the SPABS. The acoustical foam control neas
however, was left in place for onlg a short tinme period before i
renoved by managenent. The al arm boxes were uncovered during bo
the NI OSH noi se surveys.

METHODS AND EQUI PVENT

The noi se dosineters used in the survey were Metrosoni cs Model d
Metrol oggers. The Metrologger is a small noise | evel recording

which is worn on the waist of the enployee, with a 1/4 inch mcr
attached to the worker's shirt collar, or the shoulder area if t
shirt has no collar. This dosineter 1s designed to neasure nois
dB[ A] levels four tinmes per second. The noise neasurenents are

i ntegrated according to the Occupational Safety and Health

Adm ni stration (OSHA) noise regulation (see Evaluation Criteria

of this report) for an entire mnute and stored separately in th
throlo?ger for |ater analysis and final storage. Each dosinete
successfully calibrated according to the manufacturer's instruct
bef ore being placed on the worker. After the recording period w
conpl eted, the dosinmeter was renoved fromthe worker and pl aced

st andby node of operation. The data was |ater transferred to a

Metrosoni cs Model dt-390 Metroreader/Data Collector following th
noi se sanmpling. Prior to turning off the dosineter, it was agai
calibrated to assure that the device had not changed during the

sanpling period. The dosinmeter information was finally transfer
a personal conputer with supporting Metrosonics Metrosoft conput
software for permanent data storage and | ater anal ysis.

Area noi se sanples were nade with a Larson-Davis Laboratories M
800B Precision Integrating Sound Level Meter. COctave band measu
at consecutive center frequencies of 31.5 Hertz (Hz) to 16 kil oh
(kHz) along with A-wei ghted and C-wei ghted scales were nmade at s
| ocations around the SPABS and the letter carriers' sorting cage
measurenments were nmade with the sound | evel meter integrating th
energy over a 1-mnute period with a 3 dB exchange rate. Val ues
reporth as 1-mnute equivalent levels (L) at each measurenment
or scal e.
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V. EVALUATI ON CRI TERI A

Occupati onal deafness was first docunmented anmong netal workers in
sixteenth century.! Since then, it has been shown that workers t
experi enced excessive hearing loss in many occupations associate
nol se. Noise-induced | oss of hearing is an irreversible, sensor
condition that progresses with exposure. Although hearing abil
declines with age (presbycusis) in all popul ations, exposure to
produces hearing | oss greater than that resulting fromthe natur
agi ng process. This noise-induced |loss is caused by damage to n
cells of the inner ear (cochlea) and, unlike sonme conductive hea
di sorders, cannot be treated nedically.?

While loss of hearing may result froma single exposure to a ver
i mpul se noi se or explosion, such traumatic [osses are rare. In
cases, noise-induced hearing loss is insidious. Typically, it b
to devel op at 4000 or 6000 Hz (the hearing range is 20 Hz to 200
and spreads to | ower and hi gher frequenci es. ten, materi al

i mpai rment has occurred before the condition is clearly recogniz
Such inpairment is usually severe enough to permanently affect a
person's ability to hear and understand speech under everydax
conditions. Although the primary frequenci es of human speech ra
from 200 Hz to 2000 Hz, research has shown that the consonant so
whi ch enabl e people to distinguish words such as "fish" from"fi
have still higher frequency conponents.?3

The existing OSHA standard for occupati onal exposure to noise (2
1910.95?4 specifies a maxi num perm ssi bl e exposure | evel (PEL) of
dB(A) -sl ow response for a duration of 8 hours per day. The regu
in calculating the PEL, uses a 5 dB tine/intensity trading
relationship. This nmeans that in order for a person to be expos
noi se | evel s of 95_dB(A?, the anmount of time allowed at this exp
| evel must be cut in half in order to be within OSHA' s PEL.
Conversely, a person exposed to 85 dB(A) is allowed tw ce as nuc
at this level (16 hours? and is within his daily PEL. Both NI OS
its Criteria for a Recommended Standard,® and the Anerican Confer
of Governmental Industrial Hygienists (ACGH), in their Threshol
Val ues (TLVs),® propose an exposure limt of 85 dB(A) for 8 hours
| ess than the OSHA standard. Both of these latter two criteria
Fse_a S dBtinme/intensity trading relationship in calculating ex
imts.
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TABLE 1

Ti me- Wei ght ed Average (TWA) Noise Limts

as a Function of Exposure Duration

Durati on of Exposure Sound Level (dB(A))
(hrs/day) NI OSH/ ACG H OSHA
16 80 85
8 85 90
4 90 95
2 95 100
1 100 105
1/ 2 105 110
1/ 4 110 115 *
1/ 8 115 * -
*
* No exposure to continuous or intermttent noise in excess of
115 dB(A).
** Exposure to inpul sive or inpact noise should not exceed 140 dB

peak sound pressure |evel.
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Vi .

The OSHA regul ation has an additional action |evel (AL) of 85 dB
whi ch stipul ates that an enployer shall adm nister a continuing,
effective hearing conservation program when the TWA val ue exceed
AL. The program nmust include nonitoring, enployee notification,
observati on, an audionetric testing program hearing protectors,
trai ning prograns, and recordkeeping requirenments. All of these
stipulations are included in 29 CFR 1910. 95, paragraphs (c) thro
(o). The OSHA noi se standard al so states that when workers are

to noise levels in excess of the OSHA PEL of 90 dB(A), feasible

engi neering or adm nistrative controls shall be inplemented to r
t he workers' exposure levels. Also, a continuing, effective hea
conservation program shall be inplenented.

There exists a | arge body of research that has investigated the
noi se and its effect on peoples' health.”® Two mmjor research a
into the non-auditory effects of noise have been on the cardiova
systenf and on the gastrointestinal system® Overall, there are
i nconsistencies in the results reported on the non-auditory effe
fromnoise. There is no clear dose-response relationship betwee
single noise variable (intensity, frequency, duration) and a hea
out cone. However, the degree of perceived control over the nois
the predictability of its occurrence nmay be an inportant factor
determ ning the health effect which results fromthe exposure.!!
are currently no evaluation criteria avail able which attenpt to
noi se to a point where the non-auditory effects of the noise exp
are eradi cat ed.

RESULTS AND DI SCUSSI ON

A total of 14 noise dosineter measurenents were nade on postal
enpl oyees working in the vicinity of the SPABS during the Decenb
January evaluations. All of the TWA noise |evels were bel ow the
eval uation criteria used in determning the risk of hearing |oss
occupati onal noise exposures. The TWA |l evels ranged from 70 dB(
80 dB(A), with a median value of 77 dB(A). The individual noise
dosi meter results are given in Tables 2 and 3.

Area noi se neasurenments were nmade at |letter carriers' sorting ca
in aisles around the sorting cages in order to determne the |ev
noi se that the carriers work in while the SPABS operates in the
background. The octave band results fromthese nmeasurenents are
in Figure 1. The SPABS - at bend neasurenments were made in the
t hat separates the end of the SPABS delivery line fromthe first

letter carriers' sorting cages. It also was the location in fro
t he canvas curtain hung by the Safety and Health Service Departm
noi se control. Route 1132 Cage is in the first row of cages and

behind the canvas curtain. An aisle separates row one fromrow
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VI,

the letter carriers' sorting cages (Route 1132 Aisle). Row two

three of the cages are | ocated back-to-back to each other. Rout
Cage is in the third row of sorting cages. The nmeasurenents rev
that the sound energy emtted by the SPABS is predom nately made
| ower frequencies with the octave band center frequencies from3
to 1000 Hz havi ng about equal sound pressure |levels with decreas
sound pressure levels at the frequenci es above 1000 Hz. The ove
sound | evel s neasured at the four |ocations ranged from 78 to 68
decreasing in intensity as one noves farther fromthe SPABS. Th
overal | decrease for the noise fromthe SPABS falls from77.6 dB
the aisle next to the SPABS to 72.5 dB(A) at Route 1132's sortin
|ocated in the first row of cages. This drop in sound level is

partially the result of the conbination of the canvas curtain, t
metal walls of the sorting cage, and the increased distance from
noi se source. It cannot be determ ned fromthese data the abso

contribution of the canvas curtain in the overall 5 dB reduction

During the evaluation, the NIOSH i nvestigator noticed that the a
al arm on the SPABS, which warns enpl oyees that the machine is ab
start operating, was a nmgpj or noise source. The alarmis programn
sound ten separate blasts before the machine starts. These al ar
bl asts were clearly audible throughout the entire postal facilit
just the immedi ate area of the SPABS. The Postal Service had p
packi ng foam over the speakers of the three alarnms on the SPABS
order to reduce the noise |levels produced by the warning. Howev
foam was renoved as a possible safety hazard. A a-octave band
analysis of the ten blasts of the alarm mnmeasured 3 feet fromth
speaker, reveal ed that the sound energy was concentrated in 2.5
3.15 kHz bands, with maxi mnum root-nmean-squared (rnms) intensities
99.8 dB. The overall A-scale value of the alarmnoise was 102.6
A 3-inch thick piece of acoustical foamtenporarily placed over
speaker of the alarmreduced noise levels emtted by the alarmt
dB at the peak frequency of 2.5 kHz and to a overall value of 86
dB(A). The sound spectrum of the warning signal was overlaid on
spectrum of the SPABS during its operation at two neasurenent |o
(Figures 2 and 3). These figures clearly show that the warning
is 30 to 40 dB above the ambi ent sound produced by the SPAB
it is in operation.

CONCLUSI ONS

The noise fromthe SPABS is perceived by the letter carriers as

stressor that interferes with their work. The noise |evels neas
during the carriers' work shift on two separate occasions are, h
wel | below the evaluation criteria used to assess the risk of he
| oss from occupati onal noise exposures. The results of the nois
survey in the area show that the warning signal fromthe SPABS i
clearly audible in the work area of the carriers. The sounding
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VI,

alarmis outside of the control of the letter carriers, making i
unpredi ctabl e and variable in nature.

The variabl e and unpredictable nature of the | oud warning alarm
SPABS neets researchers’' criteria of a stressor that could | ead
adverse health effects discussed earlier in the report.”! Becal
warning alarmis 30-40 dB above the facility's background sound
unpredi ctable, the initial sounding of the alarmcould startle a
carrier as he or she sorts their daily mail. Previous research
shown that over a wi de range of intensities and frequencies, sig
need to be only 5-15 dB greater than background noise in order f
to be heard.' This finding of warning signals that are excessiv
loud in the Postal Service has al so been docunented in another N
Heal th Hazard Evaluation at a different U S. Post Ofice facilit

The canvas curtain purchased by the Postal Service is not very
efficient in blocking the noise fromthe SPABS. The procurenent
process did not take into account any neasurenent standards or
performance data on the sound attenuating characteristics of the
curtain. |If these characteristics had been investigated, it wou
been di scovered that the canvas curtain, as installed, would pro
little noise protection for the letter carriers. The Anerican S
of Testing and Materials (ASTM is one source of consensus stand
that deal with the classification of materials and systens for t
acoustical properties.* Information of this nature should be
investigated prior to installing any noise reduction system

RECOMVENDATI ONS

The area adjacent to the SPABS is affected by the noise emtted

operation of the automated sorter and its warning signals. The

reduction control installed by the Postal Service does little to
decrease exposures to the variable and unpredictable noise on |le
carriers in the sorting cage area. Because the enployees in thi
feel that the noise fromthe SPABS is stressful and interferes w
their work, the follow ng recommendati ons are offered to the Pos
Service to reduce noi se exposures to the enpl oyees in the SPABS

| etter sorting area. The recomendations are given in a simlar
to the methods that are typical used to control noise exposures;
(1) reduce the noise at the source, (2) alter the pathway of the
or (3) reduce the noise at the receiver (worker).

1. The noise emtted by the three warning signals on the SPABS s
be reduced to a Il evel 5-15 dB above the anmbi ent noise of the
wor kpl ace. This reduction in sound | evel can be achieved by
pl aci ng acoustical material over the speakers of the signal b
or electronically lowering the signal with a variable resista
potenti oneter placed in the circuitry of the warning signal.
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| atter change will act as a volume control for the signal and
be changed at a later tinme if the sound conditions in the bu
change as a result of the introduction of new equi pment or th
rel ocati on of personnel.

The warning signal on the SPABS is conposed of both an audito
alarmand a flashing light on all three alarmlocations. The
used by the alarm systemis enclosed in an anber-col ored fi xt
and is cycled on and off along with the audible alarm during

war ni ng period. The NIOSH i nvestigator observed that the vis
signal was not very perceptible unless one |ooked directly |o
at the light fixture. Perhaps a blue or red light that is |la
and has a rotating mrror inside the fixture would be nore re
percepti bl e by enpl oyees in areas adjacent to the SPABS. Als
woul d be beneficial to change the pattern of the warning syst
such that the |ight would be cycled on for several seconds be
t he audi bl e signal sounds. The nunmber of blasts fromthe aud
signal could be reduced if the rotating light focused enpl oye
attention toward the SPABS machine. This recomendati on woul
elimnate the unpredictability of the warning signal and redu
potential as an occupational stressor.

If a barrier is the desired noise control, it should be insta
as a rigid structure connected to the floor and reaching to n
the ceiling. It should also extend fromthe outside wall al

way to the end of the row of sorting cages. A rigid structur
preferred because of its additional sound reduction performn

the fact that is will provide a solid barrier in case the pa
of mail which were observed stacked along the back side of th
of sorting cages would tip and fall into the cages. |If a bar

is to be built, it would be beneficial to seek the advice of
acoustical engineer in the selection of construction materi al
needed to maxim ze the sound reduction to the letter carriers
without interfering with ventilation in the area. |t nust be
that this method of noise reduction will not reduce the noise
exposures experienced by the postal clerks and mail handl ers
operate the SPABS. The reduction of the intensity of the war
signal s woul d, however, |ower noise exposures for all enploye
t he area.

The canvas curtain installed by the Postal Service should be
renmoved. Because the curtain has a | ow sound transm ssion |lo
val ue, particularly at |ow frequency sounds, and has been ins
as a partial barrier with openings above, below, and to one s
the curtain, it provides little protection fromthe noise em
by the SPABS. It has al so become a focal point in the discus
of the Postal Service's handling of the noise conplaint in th
ar ea.
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The i ssuance of ear plugs to enpl oyees bothered by the noise

the SPABS is not recomended. Most hearing protection device
(HPDs) are designed to reduce the risk of hearing | osses fron
occupati onal noise, not to reduce annoyance fromnoise. |If F
are distributed by the Postal Service, N OSH recomends t hat

i ndi vidual s who are given the devices be included in a period
audi onetric testing programto ensure that the enpl oyees are

properly protected.?®
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Single copies of this report will be available for a period of 9
fromthe date of this report fromthe N OSH Publications Ofice,
4676 Col unbi a Parkway, Cincinnati, Ohio 45226. To expedite you
request, include a self-addressed nmailing |abel along with your
request. After this tinme, copies may be purchased fromthe Nati
Technical Information Service (NTIS), 5285 Port Royal, Springfie
Virginia 22161. Information regarding the NTIS stock nunmber ma
obtained fromthe N OSH Publications Ofice at the Cincinnati ad
Copies of this report have been sent to:

Manager, Safety and Health Services, U S. Postal Service,
Lansing, M

Regi onal Safety Engineer, U. S. Postal Service, Chicago, IL
Uni on Health and Safety Representative, National Association
Letter Carriers, Lansing, M

NI OSH Ci nci nnati O fice

U.S. Departnent of Labor\OSHA, Region V

ok wh H

For the purpose of inform ng affected enpl oyees, copies of this
shal | be posted by the enployer in a proni nent place accessible
enpl oyees for a period of 30 cal endar days.



TABLE 2
Noi se Dosineter Results from Decenber 18, 1991 Survey
U.S. Postal Service
Lansi ng, M chigan General Ml Facility
HETA 92- 056
Ti me- Wi ght ed Maxi mum

Measur ement Sanpl e Peri od Aver age 1-m n Aver age
Locati on (hh: nm [ dB(A)] [ dB(A)]
Letter Carrier -

Route 1132 03: 13 77.5 88
Letter Carrier -

Rout e 1155 03: 26 77.6 89
Letter Carrier -

Route 1108 03: 17 71.2 81
Letter Carrier -

Route 1143 04: 22 79.7 94
Mail Clerk -

SPABS 03: 57 78. 2 93
Mai | Handl er (Sweepef) -

SPABS 03: 54 77.6 91




Noi se Dosi net er

Lansi ng,

TABLE 3

Results from January 21
Service

U. S. Post al
M chi gan Gener al
HETA 92- 056

Mai |

1992 Survey

Facility

Ti me- Wi ght ed Maxi mum

Measur ement Sanpl e Peri od Aver age 1-m n Aver age
Locati on (hh: nmm [ dB(A)] [ dB(A)]
Letter Carrier -

Route 1132 07: 46 76.9 94
Letter Carrier -

Route 1142 08: 00 71. 6 89
Letter Carrier -

Route 1173 08: 00 71.8 83
Letter Carrier -

Route 1156 7: 45 69.7 83
Letter Carrier -

Route 1143 08: 00 79. 2 93
Postal Clerk -

SPABS 06: 53 77.1 85
Mai | Handl er (Loader)) -

SPABS 6: 53 76.9 90
Mai | Handl er (Sweeper) -

SPABS 06: 52 76.3 88




